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Implications
Male partners are influential in contraceptive use, yet little research has examined their IUD knowledge. Our findings indicate that healthcare providers may play important role in increasing young men's knowledge of contraceptive methods, including IUDs. This study highlights the need to better incorporate young men into contraception research and programs.
INTRODUCTION
Increasing use of long-acting methods of contraception, such as IUDs, has been recognized as a promising strategy to reduce the incidence of unintended pregnancy [1, 2] . Despite the many positive attributes of the IUD, use remains low in the US, though levels of use are increasing. In 2006-08, 5.5% of women using contraception in the U.S. were currently using an IUD, compared to 2.0% in 2002 [3] . While efforts are currently underway to train healthcare providers with the appropriate knowledge and skills to enable IUD use and the Affordable Care Act legislation should make IUDs available without cost sharing, less attention has focused on the critical role of individual-and couple-level factors [4, 5] .
Research has shown that male partners have an important influence on contraceptive use in heterosexual relationships [6] [7] [8] [9] [10] [11] [12] [13] . This small body of research indicates that men are indeed involved and interested in being involved in contraceptive decision-making [8, 10, 11] .
Furthermore, lack of access to accurate information about contraception among men may inhibit communication within couples and promote the use of male-centered methods, such as withdrawal and condoms [10, 12, 13] . While men may play an important role in promoting or discouraging contraceptive use, very little research has examined men's knowledge of and attitudes toward IUDs. Research has shown low levels of IUD knowledge among men, which may inhibit men's participation in decision-making [8] [9] [10] 12, 14, 15] . One recent study that specifically examined knowledge and use of IUDs found that men were far more likely to have low IUD knowledge than women [16] .
Research and interventions focused on IUDs have nearly exclusively focused on women [17] [18] [19] [20] [21] [22] .
A better understanding of men's knowledge of and attitudes toward IUDs is needed to aid in the development of new programmatic approaches that recognize the importance of intimate partners and relationships in contraceptive use, satisfaction and continuation. The present analysis builds on prior research with the National Survey of Reproductive and Contraceptive Knowledge that examined men's knowledge of and attitudes towards a range of contraceptive methods [14] [15] [16] . This analysis differs from previous studies by comparing perceived versus objective knowledge of IUDs and other contraceptive methods, and by examining a broad set of socio-demographic characteristics as correlates of IUD knowledge. The objective of this analysis is three-fold: 1) to describe young men's IUD knowledge; 2) to compare the levels of men's knowledge about IUDs to knowledge of other contraceptive methods; and 3) to examine the relationship between individual-level characteristics and IUD knowledge and awareness.
MATERIAL AND METHODS

Data
We analyzed data from the 2009 National Survey of Reproductive and Contraceptive Knowledge (NSRCK), which was commissioned by The National Campaign to Prevent Teen and Unplanned Pregnancy and conducted by the Guttmacher Institute. This survey, also known as the Fog Zone survey, assessed the attitudes and behavior of unmarried young adults regarding pregnancy, contraception and related issues. The NSRCK collected information from 1800 unmarried 18-to 29-year-old women and men in the United States. Sampling was conducted so that weighted results are nationally representative in terms of gender, age and race and ethnicity. Details of the NSRKC sampling methodology can be found elsewhere [23] . We analyzed data from the 903 men included in the sample. Because the data were publicly available and de-identified, the Committee on the Protection of Human Subjects at the University of California, Berkeley deemed this analysis exempt from review.
Measures
Awareness of contraceptive methods was assessed based on questions that asked respondents to indicate if they had ever heard of each contraceptive method. Perceived contraceptive knowledge was assessed based on a question that asked respondents who had heard of birth control pills, condoms, injectable contraception, or IUDs to report how much they feel they know about each method (nothing, a little, a lot, everything). Objective contraceptive knowledge was measured based on a series of true/false statements assessing understanding of correct use, effectiveness and other facts about birth control pills, condoms, injectable contraception, and IUDs. These questions have been used in several other analyses of men's and women's contraceptive awareness and knowledge [14] [15] [16] 22, 24] . Four summary knowledge scores were calculated for each method based on the number of correct answers to these questions. Following the approach of Dempsey et al., we created dichotomous variables using the mean number of correct answers as a cut point: a score below the mean was considered "less knowledgeable" about the specific method; a score at the mean or higher was considered "more knowledgeable" [16] . The true/false statements measuring IUD knowledge were: 1) All IUDs are banned from use in the United States; 2) A young woman can use an IUD, even if she has never had a child; 3) Women who use IUDs cannot use tampons; 4) To obtain an IUD, a woman must undergo a surgical operation; 5) An IUD cannot be felt by a woman's partner during sex; and 6) IUDs can move around in a woman's body.
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Analysis
We calculated univariate statistics to obtain the distribution of perceived and objective knowledge for IUDs, condoms, birth control pills, and injectable contraception. Chi-squared tests were used to assess overall differences in self-report and objective IUD knowledge by the sociodemographic variables. We used bivariate and multivariate logistic regression to test the relationship between sociodemographic characteristics and the two dependent variables of interest, awareness of IUDs and objective IUD knowledge. The following sociodemographic variables were included in the multivariate models: age, race/ethnicity, educational attainment, health insurance status, nativity, public assistance in the past year, religion, current relationship status/sexual activity, ever had a sex education class, ever had a doctor's visit for sexual health services, and ever gotten a woman pregnant. All analyses were conducted in SAS, version 9.3.
We used the appropriate sample weight and design variables in SAS SURVEY procedures.
Results are reported at the p<.05 level.
RESULTS
The mean age of participants was 22.7 years. The majority of the sample identified as nonHispanic white, were privately insured, were born in the United States, spoke English at home, did not rely on public assistance, had completed high school, had a prior sex education class, and identified as religious (Table 1 ). Less than half had ever visited a doctor for sexual health services. Just over half of the men were in a current sexual relationship with a woman, and about a fifth had previously gotten a woman pregnant.
More than a third of men reported that they had never heard of the IUD ( Table 2 ). The majority of men had heard of the IUD but reported knowing nothing or little about it, and only 2% reported they knew a lot or everything. Self-reported knowledge of the four contraceptive methods examined varied. Knowledge of condoms was quite high, with the majority of men reporting they knew a lot or everything about the method. Striking differences were noted when comparing the proportion of men that had never heard of certain methods. Similar to IUDs, over 30% of men had never heard of injectable contraception. However, very few men reported never hearing of condoms or birth control pills. In terms of the objective measures of contraceptive knowledge, the majority of young men were considered to be more knowledgeable of condoms and IUDs, while fewer than half were more knowledgeable of injectable contraception and pills.
Even though men were far more aware of birth control pills than IUDs, they appeared to have greater knowledge of IUDs than pills, based on their answers to the true-false statements in the survey.
Comparing the self-assessment of IUD knowledge with objective IUD knowledge highlighted that men were more knowledgeable than they perceived. Among men who had heard of the method, while very few (2%) reported they knew a lot or everything about IUDs, approximately 35% of men answered at least 5 of the 6 true/false statements correctly (data not shown). Unlike IUD knowledge, men's high objective knowledge of condoms was consistent with their high perceived knowledge.
Results from bivariate and multivariate analyses assessing differences in IUD awareness are shown in Table 3 . Bivariate findings revealed race/ethnicity, educational attainment, insurance 8 status, nativity status, and having had a sex education class were significantly associated with IUD awareness. For example, non-Hispanic black and Hispanic men were less likely to have heard of IUDs than non-Hispanic white men as were uninsured men and those with Medicaid insurance compared to private insurance. Men who had ever had a sex education class were more likely to have heard of IUDs. In the multivariate model, insurance status remained a significant predictor of IUD awareness. In addition, men who never had a sexual health visit were less likely to have heard of IUDs. Race, education, nativity and sex education were no longer associated with having heard of IUDs in the multivariate models.
Regarding objective IUD knowledge, race/ethnicity was the only covariate significantly associated with being more knowledgeable of IUDs in both bivariate and multivariate models. In the multivariate models, Hispanic ethnicity remained the only significant predictor of objective IUD knowledge.
DISCUSSION
In this nationally representative sample of young adult men, IUD knowledge was low. We found that a considerable proportion of men had never heard of an IUD as a method of birth control and, of those who had, the vast majority felt they did not know much. Our examination of IUD knowledge compared to knowledge of other birth control methods revealed that far more men had heard of male condoms and birth control pills than of IUDs. Unsurprisingly, the vast majority of men reported they knew a lot about male condoms. This is expected, given that male condoms are the only male-dependent method of birth control and that women in the United States much more frequently use condoms and birth control pills than IUDs [25] .
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We found a number of differences in IUD knowledge by sociodemographic characteristics. In the multivariate models, more socially disadvantaged groups, including those with less than a high school education and who are uninsured or rely on public insurance, were less likely to have heard of IUDs. Among men who had heard of IUDs as a method of birth control, the variable most strongly associated with being less knowledgeable about IUDs was Hispanic ethnicity. A previous analysis of women in this dataset similarly found low knowledge of IUDs among Hispanics [24] . These findings may reflect the fact that, compared to more socially advantaged groups, these groups have typically experienced lower access and increased barriers to obtaining quality health care and therefore the most effective methods of contraception. The findings that men who had a sexual health visit in the past year were more likely to have heard of IUDs and that men without health insurance were much less likely to have heard of IUDs highlights the role of the health care system -particularly healthcare providers -in promoting contraceptive knowledge. At the same time, the importance of interactions with the health care system in this analysis may be reflective of an overall lack of engagement with men's role in family planning.
Providing high quality sexual health care to men is crucial, but men should be engaged in other settings, including communities and schools, in order to better shape family planning programs and services. Research has shown that women are more likely to report they receive contraceptive information from doctors and nurses, whereas men are likely to receive information from other sources [26] . Given that less than half our sample had ever visited a doctor for sexual health services, it is also important to consider avenues for contraceptive education beyond healthcare providers.
Relationship status, sexual experience, or past experience of a pregnancy was not associated with having heard of an IUD. This is somewhat surprising, given the research that shows males' reliance on their female partners as a source for contraceptive information, suggesting that men with partners may be more aware of contraceptive methods [26] . We hypothesized that a previous sexual education class would be associated with greater awareness and knowledge of IUDs. We found that men who had ever had a sexual education class were more likely to have heard of IUDs at the bivariate level; however, this was no longer significant in the multivariate model. We also found no significant association between sex education and IUD knowledge.
Although the vast majority of our sample had a previous sex education class, we were unable to ascertain the quality or content of this education, which may have influenced our results.
These findings should be considered in light of the study's limitations. First, we are unable to make causal associations with these cross-sectional data. Second, there were likely many factors associated with IUD knowledge that were not included in our multivariate models. Another limitation is the very small number of individuals identifying as Asian and other races in this sample, which were combined into one heterogeneous group in the analysis. One of our primary outcome measures -objective IUD knowledge -was based on responses to six true-false questions. Participants had a high likelihood of a correct answer even if they "guessed," and these six questions do not fully capture IUD knowledge. In future surveys, researchers should actively encourage respondents to select the "I don't know" answer rather than guessing to increase the quality of IUD knowledge measurement. In addition, these results may not be generalizable to married men or men outside of the 18 to 29 age range. A final limitation is that the data presented in this analysis, while valuable, may be dated. There have been many 11 programmatic efforts to increase knowledge of long-acting reversible contraceptive methods, including IUDs, over the past five years. While nearly all of these efforts have targeted women, it is possible men's awareness and knowledge has increased during this time.
Despite these limitations, this study makes an important contribution as being one of the first to critically examine men's IUD knowledge and awareness. Additional research is needed to explore the impact that sex education classes and programs can have on increasing both men's knowledge and use of the most effective contraceptive methods. Future research should also examine men's perceptions of the impact of IUDs on sexual pleasure. In addition, research with more diverse samples, including men from understudied racial and ethnic minorities, is crucially needed. The findings of the present study underscore the need to incorporate men into contraception research and programs, acknowledging the dyadic nature of pregnancy prevention and that increasing knowledge and familiarity with IUDs requires a more comprehensive approach that includes both men and women.
